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mm^] mmm 

miOyU~-if\^-A(DmMit 1 2 6 — 3 7 0 nin(D^H-efeS3^:S:#^i:-r'5 

Mta^ 1 ®Mh^M^#^M{C^ 2 (Z) l/-if tf - A L -cm 2 
iii 5: ?^ ^ -t 5 ^ 3 (Z) X g i: ?: ^ L , 

||2CDl^--tf l:f>-ACDM;g«3 7 0 — 6 5 0 n m(DmmX& ^ t ^f^U tl-t ^ 
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^mm. ifT-*;t:^7^^, y'-y^Jii:}^^. Z^UVa:^^^-. li^- x:^ 
[0 0 0 1] 

M» V ^ T 4^##:^g li> S: f Offi ^ ^ r i: 1? TO b e) 6 

IS b, _hfam^3^ ^igg.S:r>'m^a#l% ^ c^^WJC § f ^ o 
[0 0 0 2] 
[«e5fe(Z)^ffi] 

je¥> ;i/^X^(^$fe^^^±fC?^^$nfe#B^^4^##:ll{cMb. l^-ifr-- 
[0 0 0 3] 

V ^ 01 :^ ;i/ ^ - ^ ;^ S Zl t t!)^ § o 
[0 0 0 4] 

z-ayu^Bn^mwrn^m^^xmrnh^yvT.^ (tft) ?:?^^b, 
^ M®MH^a^3te^^g^^c!^^ {cffjffl $ ^ T ^ „ 

[0 0 0 5] 
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[0 0 0 6] 

^g^ ?&)t#m-eijpx b fc^^^t^ u - -9^ - A t- ^ r h ^; o o ^ 

[0 0 0 7] 

[0 0 0 8] 

J: # ^ =fej ^ M -t ^ ^ ^ ^ ^ ■> 
[0 0 0 9] 

I2|l(7)tl®l2I^COV^Tm0Ht-^o l/-- tf|§|g#|l 0 l;b^e.m^cl/--^ftf 
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^, >5?'yi/^y hi/U>FU;?j;UU>Xl 0 81CJ:U> MM® 1 0 9 tCT#t>* 1 ^ 
- -If - CD [S] CD X ;^ ;v aj^- i^M^b i: 11:^ ;R ^ ^ ^ ^ <> 

[0 0 10] 

1 0 gtCTloiC-^^^nS. rtlJCiU, ?^:t^l/-^ti^-A(D;S#:^fpJ(Z)X:^ 
;i/ :3?^ - CD J^M^b t ;S $ ^'^^^ S tl ^ o 
[0 0 11] 

±m(Dmuyxit. x.^iy-7iy-'^izMjZs't^rz.^(D^^^^mx$>^^ 

J: 1 c»(Dx3r$/V l/-if<7)Mji^li9 9 %PJ.±iZf£^r=.. 

[0 0 12] 

±fHcD«^-e^nn: $ b - i^' - ^ ^ ® - tf^- ^ r&i tc^ ^ 

[0 0 13] 

m^O. 7mm, 5^>^^CDi3-x>yi 7 3 7S«$:ffi^bfc. S«iC^^ 
>C•y'CVDigM$:fflV^T, @$ 200nm(DSiO2^ mit^MB) ^^^^^ 
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[0 0 14] 

30ns) hssos^mmhtc. -(Du-^mmitjv^.y^^mi^''^^^^^ 

5 OOmJ//^°;^X(Z)X^;l/^-^m^tg*^^toTV^§„ U -9^ 1^'- A® ^ 

Xit. v-iftf-i.(5Dmp-ei 0X3 omm (^jc n :7 r ;vJcJ^^l-^ ^ 

[0 0 15] 

0. 4mm(^ll4l^t^'-^t-^^^^^^ = 
[0 0 16] 

7N°;i.XMMm$:3 0Hz, Omm/silb, I. -if t^'- ^ 

>fbi- a ^ ICffl ^ -5) T -ISa^^di ^ ^ ^ " 
[0 0 17] 
[:*:^0^ 7!)-<i^'^ b ± e) i: t- ^ ^®] 
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^mt) 1/ 1 OtrJ^hbTVN'g)^ 

[0 0 18] 

(Dm^^(Dmu^m%. ^Y^^nmmm\z.nhx\% i . 3 s x i o^c m-\ #^ 

rB^^mfc>(^bTiii. sexio^cm-i-efeU, 

m^C^-r -5 PJ^lR^m^^jn^ if |SI o T V^ -5 c 

[0 0 19] 

[0 0 2 0] 

[0 0 2 1 ] 

mv^-5»^®>^ffi«^fc^i5i^^^^'J> Mx.li3 2OmmX4OOmm0 
««^R?^<7D8>f>^ (ll:#;^2 0 0mm) CDS^^:^'^^ffl^ tlS J: ^ IC^^oT 

. 04 li^:t^l^--i.®;^K:^[^^^^S^-^ 1 5 c m(Z)f^=l^t^--^^ 3 2 0 mmX 4 
OOmm(^««^cml^^^M$:^bTV^^„ 0 3 (D^^feMM^'^-eii, 

a>t^t:--A(D4.^#ia^J:b^T^^^^Ux:^;U:^-^M*'^^£V^fc^?), 04 (c) CD 
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[0 0 2 2] 
[0 0 2 3] 

miti. 3 8X1 o^cm'^, ^m^B^mm(Dmumm\ti. bexio^cm"^ 
nn.mWzCDm.u^m-t 9. sixio^c m"^ ^'^^Bn.mWt(Dm.u^mt. 2 . 

7 4X1 O^c m'^il^^-So 
[0 0 2 4] 

ttllI@S-e$)'5 7?)\ YAG l/--!f(D||2]^ilMli#MB^^^I^j: U^altS^^]^ 
fc i^iR $ ti ^ -t V ^ r h :^)'^^'^ e „ 
[0 0 2 5] 

l/-if, YAGl/--tf, YV04l/-if^%;MVN-5r ^:^'^m5f5^. i^mn-^^^:^ 
l^-if TX-;b$:^Tofe^, Y A G l/-if 2 l^-if 

[0 0 2 6] 
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[0 0 2 7] 

itmnm^sMmmm(Dmmiz^-Dxm:^jt^. ^(Dt^m. mB^^^en^mmcDmm 

m::MMm^^^X^\^r=.lSi}^^^^o Mx.^^^ 0 2 (b) iz^^^oiz. msBU 

t^^i^m^:&^o tr=.m2 (d) iz^-t^oizmmm'^y^-^timf^^^j^^^^ 

e) fCMMt--5^^=bfe<&= ^nib(D^Z)lZ-t^(Dlt. "^^<DMi3L^t>-\±(D\^y^ 

Y AG U-if(Z)||21^liMt:t)fi^ltt- -5(Z)"t:\ ^^fCMalcfbSii:^ 
V^ fei*-^' ^ c 
[0 0 2 8] 

mz. ^ti»JllIl^D^^yfc^^?:MV^T, YAGl^-if(Z)||2]^^M§:mMM 

mz'^^fc J: e) tC, Y A G l/-if (7)^ 2 ]^iiMc^^^B^®^I^MiC^t-^PSlK^i5[ 
tt9. 3 1 X 1 O^cm"^ #|§H^^^]giC^I®iR^mti2. 74X10^cm"H^ 

^^t=.^. ^'^^s^mmj:^)i¥^B^mmmz0^<m.U'^n^^hiizfjt^. ^(dtc 

[0 0 2 9] 

X ^> V u - if r - b feme Y A G 1/ - if (Z)^ 2 1/ - if T - - 
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^)l^cYAGl/--^f<z)m2]^MM$:fflv^T^'-ifr--;l/?:^fx.^^> ^h^j^— 

[0 0 3 0] 
[0 0 3 1 ] 

Alps (if-A:/n7T-r;i/jcjf^i-j-§4^ffii|ig) (DiysnrntLtc.^). 02 (c) 

C^t-J:e)JCl/2@;^i:t-'g>;^^£*)fe^o *fc|II2 (d) JC^t-J:e)fCtfrfHfa 
4^ If - A :^)^ M ^ V ^ j: e) { c M M t ^ ^ c 

[0 0 3 2] 

f^(c, YAGl/-ifco||2i^iit^5:Mv^Tl/-ifr--;I/$:^f ggJCM^T^ 
J; e) Y A G 1/ - if CZ)^ 2 JCi&^li- § ^iR^m ^ 

^mmmmis^'^^s^t b ^cS^m^sm y a g u - if 2 mmm^m^^r v-^r 
~-jv^n^r%. i^ti^^mmitfJ:^\ ^(dtc^. y AGv-^cDmiMm'dk 
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[0 0 3 3] 

, ^¥^BMmmmt^^^^nmmmizMt^mmmnm'v&^ i26~37onm 

U^B^mm^ J: <t^lR$4x^ 3 7 0-6 5 0 n miD^mtimt L^K 
[0 0 3 4] 

mmm i ] 

^mmmit:?.A^y ^mmizxi^^snmmm^mmh. xe c ix:^rs/v^--tf^ 
Y AGu-^^m^^x iy-^r~-;v^nom^K'D\^xmm-t^. 

[0 0 3 5] 

. mmz-f^x-rcYDrnm^m^^x. 2 o o nnKDm-imimmm^mm 
L, ^mm^M^^xmimimmmmmzm^ 5 0 nm<D4¥^Bmmmm^ 

[0 0 3 6] 

r®^, ^i^^'^±(DX e C 1 X^i/V l^-if (?^;g3 0 8 nm, 71 ipS 3 0 
ns) L 3 3 0 8 $:^fflbTl/-^fT--;V$:^fe). r 0 l/-if 

^l§b, 5 0 OmJ X^^)h7.(Dx.:^JV^~^n!i-tmiJ^^^X\^^. 
U--^\^~J^(D-^4 Xlt. tf-AcDmni? 1 0 X 3 0 mm (^{Clf-A>'' 

uyr^JVlZ-^li^^mm) X&^. lljgHXe C 1 xdri/Vl/-if $:ffiv>, 01 

mm-e2)-ofe(D"t:\ x^p l/--9^(^A°;i/:^MMi5C§: 3 0 H z , ^SitlgS: 1 0 
[0 0 3 7] 
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^M^rMa^^b^-fr-So 3(Z)^^CMV^§ Y AG l/-if(Z)D >y \^^m'^:^^^^nmV$>n 
^lC*-r2|^(Z)^>'J > KU;fj;i/L/>X5 0 U 5 0 2 "e^^S tl^ l^'- Ax:^X 

A° > AtiT , t:' - R ^c^?^ b r ^3 i-t wm^ - tC^PX b ^ 

[0 0 3 8] 

T F T (Z)vt5'[4M ^ -r tl li, TFT (Dm^6U#'l4® ^ o ^ ^ < ^ „ 
[0 0 3 9] 
[|||gM2] 

:*:||^MliCVD^glCT#0^MS^Jl$:^mb, in^^a^^fofc^, XeC 
[0 0 4 0] 

S«hbT. j?$0. 7mm. 5 -f >5^^£Dll-r.> 1 7 3 7SSS:M.^b7^ 
o ««^C^^Xx-CVD^g$:fflV^T, j?^ 2 0 0 nmCOM^b^^ftS^m?:^^^ 
b, ilt^T:/^X"7CVD^g$:fflVNT^'f[:M^l:^^m^ffiJCj?$ 5 0 nmCD#^ 

t^mm^v >r )v^m. (Sft^^^iM i o p p m) ^rxt:^^- b(cj:yM±^® 

[0 0 4 1] 

?ikfC, S«$:iSM5 0 0°C(Z)M^#HmtC mr^, 3gJC?a^5 5 0°CCD^^# 

Y AG l/-if(Z)||2^iiM$:MV^T U-if r--;i/^^f 
[0 0 4 2] 

r0J;e)tcbTf^i^$tifel5B^MS^]ii«l§B^'f4(5Dl^VAMi:;S;y, fulHl^H^®^ 
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[0 0 4 3] 
[0 04 4] 

5 0 o°c(DmmnmMic i mm. MfcM^s s o°c(Dmmmmui^4.mm(Di}m 

[0 0 4 5] 

K r Fx3ri/-7l/-if 2 4 8 nmlC j: m I ^ o fj^^^^^M 

V^T U-if T--;V$:^Te)o K r F Ji^ iz-^ U -"^(Om^lt 2 4 8 nm-efe^fe 

4X10^cin"^ 1. 8 6 X 1 O^c m'^-e^-So ^CDfei?). K r F ni:Sr U 

Vl^-if-e(^U-ifTx-;KD#, Y AG l/-if®m2]^iiM^ffiV^T l^-ifT 

[0 0 4 6] 

mm kTFT (Z)?^'SM t-tmt, TFT 0«^fi^#'ffi(Z) « o ^ liii?;&< -5 „ 
[0 0 4 7] 

mmm4] 

[0 0 4 8] 

5 0 o'commmmmzimm. Mizum^ 5 o°ccDM^#HMfc4^r^®iin^ 
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M^TbU 9 3 nm-efe'S A r Fx^i/VU-ifiCj; U, EI 1 JC^^f J: e) 
^^^^^§:MV^T U--tfT--;P§:^f e)c Y A G l/-if (DH 2 

[0 0 4 9] 

mm ^TFT (Z)tS«M ^ tl li, TFT C0S^6U#'I4<7) e> o ^ < -5 o 

[0 0 5 0] 

mmm 5 ] 

oiTc^, YAGl/-if(Dm3]^MM$:fflVNTL/-ifT- 

[0 0 5 1] 

iijgM2^iPf^(Z)^^-e^^i?^fc^^^, ^mmmmm^mmL. mm^^^emm 
5 0 o'ccDmmmmmz. 1 ^r^, mjc^sms 5 o°c(Dmm^mMiz.4mm(Dijum 

[0 0 5 2] 

J:e)lC, Y AG l/-if lj:n F(Z)?^^-y;lC J:oT, #^^1-5 tf-^?^^:^)'^M^'5c 

OD^, Y AG l^-■^f®||2]^i)|^'^S:Mv^T l^-if 
[0 0 5 3] 

[0 0 5 4] 
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T-^^xiuwmMt. mm^\^(DMmizmn ^ti^mmm^(DT F T -^mmzi^m 

[0 0 5 5] 

me (A) {cfevN-r, S^i 0 1 jciin-- >^*^±® # 7 o 5 9^*^>^^# i 
7 3 7:^^^x4^if^cf^^§tieAU ^^^^^^^4miS^:^'PrJV^ J t^^^^m 

, :?if-^xM^.^,j:y=fel 0-2 0 ■'C^M^£v^^S;gTfe C^?)^^SLTfev^T 
t;^V\ ^bT, S«l 0 1 ©TFTlr^^^-t-S^SffC, MM 1 0 1 t)^ ^<D^U 

H3, N^O:fy^ i^i^m^tl^m'itm'imm^l 02a$:10-20 0nm (n^b< 

ii5o~ioonm), in^tc s i H^, N ^ofj^i^i^m'^ti^m^tmityi^m^tmm 

Ml02b?:50~200nm (^^ L<ttl 0 0~1 5 Onm) ®j?SC^M?^^ 

r^it2m&.±mm-^iixmm.Lx^^\\ 

[0 0 5 6] 

]^^Ml0 2at±, S i H^^: 1 OSCCM, N Hg?: 1 0 0 SCCM, N2O$:2 0SCCM 

tLx^mm^zmAv. mmum^ 2 5°c.^m&ij4 op^. mmnti^mo. 

4 lW/cm2, ^^^^^^Q OMHzhbfeo MM-fb^K^-fb^^M 1 0 2 b 

, S i H^S: 5SCCM, .N20$: 1 2 OSCCM, Hg?: 1 2 5 SCCM^ LT^SJiS^fC^A 
b, S«?aM4 0 0''C, HJ^;i±±?2 OPa, ]&icM;^^SO. 4 1 W/cm^, 

(D^xmrnLxm^tazt^'^x^s. 

[0 0 5 7] 

i§[:^^'9. 2 8 X 1 O^^/cm^-efeU. >'^y'fb7K^T>^-'^A (NH^HFg) 7 
. I S%tyv^try^~^2^ (NH4F)?:15. 4 %^t^^i-^^IS (X-r^ 
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^^yTnm> ^p^^LALSOO) (D2 0°CiZ^i-i^:ny^y^^mm-ff^mQ 3 
nm/minhM<, m^'Vm^^'^^&^ o :i(D ^ O ^^m^T^Bizm^^^ 3®± 

[0 0 5 8] 

2 5-1 0 Onm (0^L<lt3 0 ~ 7 0 nm) (Dm-^-VimMmm^^-t 
^^^^^1 0 3 a •f^X^CYDW.'P^^'^v^'i&^^h£(D:fjm'Vm^'t^o 

mv^. ':f^x^cYDmx^immmmm^m^-t^m^izit. rmmiozt^ 
(D^oizm^m^mmmi 02a t.mitmt:^m^tmmmi 02b $::/^xvc 

VD^-e^^LT^Jl^. ^!Z^iS::^^S iH^. NgO, Hg*^ ^ S i H^^ 

v^^is i H^cD^tc-wu^x-^xis, -Ri^M,mmMizm-r^^^^<mmm^vn 

[0 0 5 9] 

) . *^cli^ti°^y hi^-- x';i/T--;i/^ (RTA^) ^mm'ts:it.ti^'V^So 

m7i^(D^or£i!s^xmm'pmm'\i(D'^s'f^x^-j^mm^m^^sm^izit. m 
iz^mB(Du-'^r~~jvm^mm-ts^t-ff<tifth^^. RTAm-vit. ^^m^ 
j\u¥y^yX. ^ y^^^y-f. j y^y-Xf^E^jftUiz 

MV^^o ^V^^i#^^7 - 1 3 0 6 5 2#<^^-e|g^$tlfc^^{"C^^£oT, 
^^$:MV^-g>|gB^>f^:^l:•'^B^^4^^#:Ml 0 3 b ^m^^ S Z t^l:^ S. t-fz. 

-^^t-'5:=^c^$:^*mSi±Tfe< r b<, 4 0 0-5 0 O'cei^r^^,^ 
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[0 0 6 0] 

H^t7)v:3y (Ar) ^m^\ ^mwcDmuum^ 4 0 0 4 5 o°c tLxm 

[0 0 6 1] 

MH^^^:^ill;^Ml~llMM5-e^b;fev^t'tl;^)^£7):^^§:^ifflbT=fe;Kv^. 

<fce)lCbT, 06 (B) tC^tJ:e)>&lgH^M^#^Ml 0 3 b§:#§-^:*Nffi^ 
[0 0 6 2] 

^LT, Mh^M^^^^^MI 0 3 bJilcmi(Z)7:t hV>;^ (PMl) &fflV^. 

>^*{Ci:oTMH^^4^##:M?:a^^{C^^fJL, 0 6 (C) (C^f <k e) {C^^4^# 
#:jSl 0 4-1 0 8$:?^^t-6„ Me^g^^li® K^^Xvy5^>^'(C«C F^i: 

[0 0 6 3] 

3© ie)^a^'^^#^jifC^b, TFT®b^V^>f®mJ± (Vth) §:f(I^-t§g 
fi^j-epM?:##-tS^Mtl7t;^§: 1 X 1 0 5 X 1 0 ^'^/cm^^Mc^a^-C^^'^ 

tt, Ji^'!;^ (B) , t;i/^-'^a (ai) , p^^u-^A (Ga) t£}£mmmmmi 

) ^V-TsiST.hhXm^^ii's^^ (B) $:^int--5o r®J;e)J&:^l»7C^®^ 
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[0 0 6 4] 

0-1 5 onrntLxmrn^^ts^'^mm-vm^-r^. ^mmmxit. 1 2 onmcDm 

m^ntcm^tmimmmit. m^oym^nmmmi>^i&m^nx\^^(Dxz.<Dmi^ 

mmmmit^- hmmmt.<Dn'^^m^m^i&nx^^(Dxitf^ bVA„ 
^-h mmm it^o)^^ rj^m^tmimmm izm^'^n^^(Dx^jt<. mcDmm^ 
■^^^mmm^^M^tcimMmm:tLxm^^x^B.^\ mx^t. mimmm^m 

V^S^-^^Cti, ^f^X-^CYDmX. TEOS (Tetraethyl Qrthosi 1 icate) 
tO^t-^m^V. Mj:5l±>fj4 OPa, S«?a^3 0 0-4 0 OXhb, l^MM ( 
13. 5 6MHz) m^r^MO. 5-0. S^/crnHmn^-^XB^t t^'^X^ 
^„ 3(DJ:e)JCbT#ig^tlfc^^[:^^mtt, ^(Z)^4 0 0-5 0 0°C(7)^r- 

[0 0 6 5] 

-eUT, me (D) tC^fJ:e)tC, mi0?^4^®^'-hJ^^mi 0 9a±^C>y^ 
-bm®$:?ffi^t-^fe^S?)(Dlif^tt#mMl 1 lS:2 0 0-4 0 0nm (^*b<^i 
2 5 0-3 5 0nm) cZ)i¥$ -ej^^f-S. ©^tt^mMti^Jf T'J^^ bT %mv^ b 

, i^^M^cJ:6bTIljife'Sv^tiHji^v^ofc^iS:c^Jf5^)^e5^'5M«^ti:bT=fa^ 

(Dtf tj: X ^ C V D $ ti S =fo (7D 1? U . ig^m-fb ^ 

m^fci^iz^m'r^^fn'^mm^WM^-^^^t.timt. b<, iftic^^ti^jcii 
>^^x-T-> (wFg) ^m^^xmcvDmxm^-t^:r.t^x^^. v^•r4^tcb 

T=b^^- hm=^i:bT^ffit-'5^cA?)^Cld:{S^^5t>ft:$:|gI^i^^M^•^fe*>'^ WM(7)^^5i 
mit2 0 f^Qcmg.riZt^:it.^m^ bVN. WmiiMa^H^S^:^^<-t^r^t? 
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9. 9 9 9 9 %(5DW^-y^y ^$:Mv^, $ P. lC^!gJ^^iC:^^gcfi/^)^ CD^^«(^M 
[0 0 6 6] 

brm(5Di!IilS:RSiht--5:i^7b^t?^-5c atgcZDT a j^CD^i^t^li 2 0 n Q cm^^ 

baSJC'^M^-s>r ^T^j'^-e^-s^^, /s^cdt am^^Jji^i* i s o ^ 
Q c^um. -e u - h m@ ^ -r 6 jcii^ ^ 1? o 3 ^^'fi^^fc^^ \%am\z.m. 

am;?)'^^^tcf#^tiS. EI^b^^v^^^ ffi^ft^mMi 1 1<7)TIC2~2 

Onm@^cDj*§-eU > (P) 5: F-^bfc^^J^?:?^fi^bTfe<:ri:li^^'efe 

b^^l^l 0 9afcjmt-'g>0$:R&<rri:/^^-e^Sc v^r4^^cbT%, tf^tt 
1 i\%m.^m^i o~5 0 QcmcD^H-e-t6:rh:«)W*bVA. 

[0 0 6 7] 

?^IC, ^2®7^hVX^ (PM2) $:mv^, h U V^*^ >'-r 

'^ffibTl/i^XhJCj:^'^;^^' 112-11 l^^^-t^. ^bT, ^lOX^y 

;^{CC 12^CF4S:MV^, lPaOJ±ijT-3. 2W/cm2cDRF (13.56MHz) 
^AbT:/^XV$:?^^^bT^fe)o i/') let; 2 2 4 mW/cm^® 

RF (13.56MHz) «;f3$:^Ab, - niC i: U IIM6UiC:^(Z) g H/W T^^m^^j'^fP 
lJD$tl-5. r(Z)^f4^-ewm(DX^V^>yM^liJ^l 0 Onm/min-efe^„ ^1(Z)X 
> 3 CD X ^ > & S IC wm:^)'^ T^x ^ > y $ tl § m 

^ b, -e J: U t; X ^y ^ > y ^ 2 0 %M[r 3 i± fc^ W X ^y ^ > ^'^r^ ^ b 
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[0 0 6 8] 

mi C^X^y^^^^'^^fCj; U^l CD-7^-A-0^{^^^t-^#M 1 18-12 

^■fs^T^^-^tih. 7"-A°-gpco^Mi±i 5-3 0° is^m^-^^^. nm^n-r^ 

^l®?^^^®>f-M^ami 0 9a) ©:^m«2-4 (f^^e^tCiiS) Tfe-S 

0 nm^^ X ^ > ^* $ tim 1 CD 7^ - A - ^ f § ^mji C7) ^BP fi^ - 

-?^^;^'^?^^$tlfc^2<7)?^^(Z)^'- h,|g^Ml 0 9b;^,'?^^$tl-5c 
[0 0 6 9] 

(DmnM^B^Lf^^:^^ 112-117 ^^(Dtt^L. mi 
^^•t^mmmi l S-l 2 3 $:V;^^^LT&aM^6^}CnM§:f!j-^t--S^|ifi 

izm-t^^t)izmM-t^t=.^K}i^~:XA^lx 1 0^^-5x1 O^^cm^^L, ;&tl 
mn&^S 0-1 6 0 kVilbT^f nM$:#^t-^:^M#f7^^^LT 1 5;^ 

icm-t^^m. mmmicitvy (p) *:^ctitf;m (as) ^m^^^-^K zzuit 

-1 2 stciii X 1 o^o-i X 1 o^^/cm^(7)mmm,mr^ nm^H^-t^^tmir. 
mtimm-^n. T--/^°-g|5<^T;^^c^^$tlsm2^o^Mi^M^ (a) jctj:i@iM 

[0 0 7 0] 

Z(DJimK^\^X. m2(DyfmmMm (A) l 2 9-1 3 2^C^V^T, ^i>^< 

i:%mi®?^^cz)#«jii 1 8-1 2 3 ^M4^o:feBP^'^^c^^tl-g>n§^[^#^t- 
(A) 1 2 9- 1 3 2y\mU^tl^Vy (P) CD^iMli, mi®^^'t^(Z) 
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[0 0 7 1 3 

^^*:7.^m^\ RFm±3. 2W/cm2(13.56MHz). T X^:;^J 4 5 mW/cm^ds.S 
6MHz). 0 P a-ex>y^>^*$:^fe)o ZOy^i^XB^-^n^m 2 (DBVk 

^^-t^mmmi 4 o~i 4 5;0'^?^^$ti-5. ^®^§p{c{i7^-7N°-sp7i'??^^$ 

X ^ > h i:b^ L T tc Pp^tl f S A T >^ SiJ S: i£ < L ^^^^ 
X^y^>^*CD#i-a';0'^^#< J&'j, ■7"-A-g|S(Z):^^ii3 0-6 0" i:>5i-g,. ^7^. 
|^2 0?^^(Z)>^f- hlfe^mi 0 Qh(Dmmij^4 0nm@^X>y^>i'*$tl. iffelC 

[0 0 7 2] 

^bT. ^l0F-tf> J; U =fe K - XS T t«*IJ3imi±(D^f4^-e n M 
K-tf>^'-r^<. -Mx-fi, *tfji«m§:7 0-1 2 0 kV 

b, 1x10 ^^/cm^(D K-xi-e^f v^, n 2 (DBVt^^-t^mnm 140-1 

4 5 1 X 1 O^^-l X 1 tfj^^ X o IZ^ ^ 

„ 3(Z)J:e){CL.T, ^2(Z);FM#IK^ (B) 1 4 6- 1 5 0 ^B^-t^. 
[0 0 7 3] 

-ebT, p^^:^-^;imTFT^m^-r^m^^^^mi^mi 0 4. io6{c-#« 

Mi:lij^(7)^mMc^^MifeiM^l 5 6, l 5 7 $:?^^-t-§)o r CD^-^^feU 2 (D?^ 
^(DmmMl 4 0, 14 Z^r-^^^^bTpM^r-f^^f^^l^tlni^^r^^ltlb, 

m-^^mi^Mio^. 10 7, losli, ms(D-77t h^:^^ (PM3) 

T l/i;^'^ h(7y'r^i^ 15 1-15 3 ^BmL^^^nmLX:^<o ZZXm^-^- 

ti^^nmmi ^ 1 5 7i,ti^'yr<'^y (BgHg) ^Mv^fc-r:t> 

^= >F:M#iM^1 5 6, 1 5 7(Z)pM§:#^-t-5>^MiiJH:^(Z)^i|gli, 2 
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X 1 o2°~2X 1 O^Vcm^^^-SiolC-r^^ 
[0 0 7 4] 

zo^yfmmmmi 5 1 5 7itnm^^^-t^^nm7im^^mt^3^(D 
mmz^ii:x M.^ :i t.t>^-v^ mscD^mmmmi 5 6 a. i s 7 a«i x i 

mm (A) 15 6 b. 1 5 7 b« 1 X 1 0^*^-1 X 1 O^Vcm^^aygT^nS^^: 

H^-t^^m^TtM^^^. m4.(D^mmm (b) i s a c, i s 7 c{j:i x 
1 0^^-5x1 o^^/cm^ommr^nm^fi^t^^n^ftim^^/vTi.^^. L7i^ 

L> r4xe)CD^M#lM^l 5 6 b. 15 6c, 15 7b, 157c(DpMS:## 

t^^n^fbm(7)mm^ i x i o^^xcm^&.±t.rj:^^oizL. m3<Dyfm^u 

^15 6 a, 1 5 7 a^Ci3V^T^i, P M?:##-t S^$«7t;^®tiM$: 1 . 5 

15 6c, 157 cit-m'^m2(D7-~j-^~mv^^m-t^mmMi 4 o t^iii 

4 2 ^-gI5;^)';M;&oT?^^$n-5o 
[0 0 7 5] 

08 (A) lc^t-J:e)lC, hMfeJ:t>'>5f- ^ai^]SlJ:;^)^^^l 

©Mr^ife^i^i 5 8 ^ia)jir4ie^j^ti^^[:^igm, mimimm 

izLx^mi(DMmmmmi 5 8{j:te^iife^%Mi^f/j?>^?^^t-ao ^i^jfp^im 

^Ml 5 8(Z)Mj¥{i 1 0 0~2 0 Onm^-t^. 33T% ^-fb^^E^rM 
{Cfi, ^^^Xv-CVD^T-TEOS ^Og^^rM^L, MiSj!±;^4 0Pa, 
^3 0 0-4 0 0°C^ i^MM ( 1 3. 5 6 MHz) 0 . 5~0. 8 W/c 

, :/^XvCVD^TS i H4, N2O, NH3;?)Mi5#i^$tL§^^b^^fc^^^, 

^(D^m^mtS.}Zs}±t}2 0-2 0 0?a. 3 0 0 ~ 4 0 0 °C b, ]gM 

?S (6 OMH2) m;^^SO. 1-1. O^/cm^xm^t^Zttf^X^^o ^tc. S 

iH^, N20, H^ti^h^m^ti^m^m^tyKm^mmm^m^bx^B:^^ m 
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[0 0 7 6] 

TA^) S:Mmt-g>3^7!)^-e^-5= ^T--;i.^-eM^^t^;^)'^ 1 P P mi^T, 
^^b<liO. lppmi^TcZ)^^#H^*t?4 0 0'^7 0 0°C, f^^fi^^CliS 
0 0-6 0 0°C-e^^e)t;(5Dt:-feU, 5 5 0 "C 4 ^r^CD^S 

ofc. ttc. 0 UctfM>^:^)'^^Sv^:/^x^>y ^s^s^rrnvN-^a-^tciiu 

[0 0 7 7] 

H^Pt^-e, 3 0 0-4 5 O-C-ei-l 2^^^1®MM§:^fV^, a^4^#<^^M?:7K 
S 1 O^^-l 0l^/cm3<D^*>y'>l>^*4<>K$:^^t-SXgt?feao 7K^^bCZ)fa 
o-C%mv>. vM-nJCbT%, S^i^^^if 1 0 4- 1 0 8ttJ(D^P(5^^5:l 0 

0 1-0. i%nm(D7Km^^^^tnt^^^o 

[0 0 7 8] 

F7^F\ BCB (Ky^Jiy^u-f^y) m^^m-t^^tti^-^^n^. 

. mmzm^^^ i^m^t- ^^-r:/(7);Ku>f ^ F$:Mv^, 3 0 orT-mbt?^ 

[0 0 7 9] 

2 2 ffill^ 2001-3002287 
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^iJg^^^v^0T^ i^%mm(Diio\z. micDjir^^^i^i 5 

[0 0 8 0] 

(Du^i^y^'k m^^MmmmMmt^^^^m 2 ® jir^^^ii 1 5 9 * tx ^ > 

yb, -e(7)#, ^V^Tx^y^>^';?J'^$:CF4, bT^ 1 (Djir^l^^M 1 5 



[0 0 8 1] 

(PM5) jcJ:U l^e;^^:^ xvy^>^'{ci;oT V 

6 0-1 6 4 ^ KU'-f 6 5- 1 6 8 5:?^^^^^. W^M^ 1 6 9 

1 5 OnmCDj?$-e?^^£b, S:|^^#^Ji® V - ^ * I* ^J^^t* ^ 

h&?^^b, ^(DT im±{cMfeTT;V^-'^^ (Al) 
$: 3 0 0-4 0 Onm(Z)J?$-e?^^ (1218 (C) ^CfeV^T 1 6 0 a - 1 6 9 a "T?^ 
-T) b, $p3lC-ecD_htC^0^#mm$:8 0-1 2 OnnKDJSSl??^^ (0 8 (C) 

icSVATi6 0b-i6 9b-e^t-) b^c. 

M^-^^ (In203-ZnO) , m\YMm (ZnO) tjJi b ^^^i^^^T-fe U , 

(ZnO : Ga) ;&^^5:^^i^cmv^§ r i::^)^•e^^c 
[0 0 8 2] 




2 3 
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(7)p^-^^;i/MTFT 2 0 0, miCDnf--Y:^;vMTFT2 0. m2CDp^-v:^ 
;i/MTFT 2 0 2, ^ 2 n ^ T F T 2 0 3 , M^gPiClilB^T F T 2 

0 4, uwmm2 0 5iim^^tix\<^^o ^mmmritm'^^^o)^'^^^^^^ 

[0 0 8 3] 

mmm^(Dmi(D^^^:^)\^MTFT 2 0 OKit. ^2(Z)5^-A-?^il^^^1- 
^#«ji;^'^>^f-hM2 2 0 ^bT<7)#ll§:^b, ^'^^mi^M 1 OAlZ^^:^ 

)\.y^mm 2 0 6, y - ;^ ^ F ->r ^ b T atg ^ S ^ 3 (^^^^ ^ 

tl^2 0 7 a, >^f- hmii2 2 0 hM^ ^^Va L D DM^$:?^^t-S^4 (D:^!^ 
i^fM (A) 2 0 7 b, ^aiS^^^'-FM2 2 0 i:m^^LDDM^5:?^^t-^ 
m4(D^|T6#lM^ (B) 2 0 7 c $!?^"r^#^i:>^oTV^^„ 
[0 0 8 4] 

^l(>Dn^^^;bMTFT2 0 1 tCli, ^ 2 (Z)^- A-?^^^S:^t-^#mJi:^'^ 

2 0 8, V->^W*fcttFl/^>fM^bTatlt-^^l®^l«M^2 0 9 
YmM2 2 1 ^m^e3 7&V^LDDM^S:?^^•t^^2(^^l«M^ (A 
) 2 0 9 b, --gp^b-y- hS@2 2 1 hm?&^LDDM^$:?^^T^^2(Z)^M 
(B) 2 0 9 cS::t■ra«^h7&oTV^-5. ^-Y 2 ~ 7 mlC^ b 

T, m2(Z):^$ie#lM^ (B) 2 0 9 cjb^>f-hmS2 2 1i:SJ5:§§|5i3^(^:^$li 
0. 1-0. 3/im^^-g>o t«fa;g$t*^-hM2 2 l®j?$h5=— 
^S:^)^e>fr#^'5= n^-v:^;VMTFT{Ci3VNTr® J:e)^LDDM^$:?f^•t 
[0 0 8 5] 

|gi&taif&C?5^2c5Dp^-Y:^;vMTFT 2 0 2 lj:|l|^lC, ^ 2 CD^- A-?^^^?: 
^t--g)^«M:^)'^>y"-hm^2 2 2 ^bT(D^|g$:^b, W^^mWm^ 0 6tC^ 
-V :^ 2 1 0, V-xM^^fcliFl^>f >M^^bT^tgt-6m3(Z)^ 
Mi^«2 1 1 a, >f-YmM2 2 2i:m^die.^^V>LDDfM^?^^-tSm4(Z) 
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:^nmmm (a) 211b, -bp/^'^^^t'"- hM2 2 2 ^s^SiS lddm^$:?^^ 
■t^mA0>f^%mm^ (b) 211 c^^-t^mi^tf^^x\^^^. 

[0 0 8 6] 

^mmM:fy^^-hmm2 2 3 tbxcDmm^^i.. m^^^mi^mi 0 7^c^■vt^ 
}\^mmMm2 1 2, y-xfi^tfei±Ki^-r>fM^bT#tg-ts^ia);fMt/ 

MM2 1 3 a, >y'- hM2 2 3 ^M^^^V\LDDM^?:?^^t'5l|2(Z)^|iS 
tlM^ (A) 2 13b, -mt)"^^^- hmm2 2 3 t.m^J^^LDDm^^B^'t^ 

m2a)^mmMm (b) 213c ^m-t^mmt.rj^-Dr\^^^. m2(Dn^^:^^;v 
MTFT 2 0 1 tmmiz^2(D^mmmm (b) 213 c^^y- hmm2 23 1 
m^^^m-^o^^^iio. 1-0. 3 fimft^o 

[0 0 8 7] 

y^xmm^tis^y^^v y^m^f^t^xm^^n^. ms (b) vit:iti 
y^'}v¥-'h(Dm'^-vB\^r:LtiK mm(D^~hnm^-M(D^j-'7. ' F^-orei 

[0 0 8 8] 

M^T FT 2 0 4 cfi, m2(Dy='-7'^-mv^^^'t^mmMti^^^-- hmm2 2 
4 tLX(Dmm^mi.. m-^^mi^Mi 0 8iz^^:^^)immm2 1 A a. 21 

4 b, y->?.fI^tJ^ctj:Fl/-f >M^i:bT^tgt-'5lllC7)^M^fM2 l 5 a 

,217, ^'-'hnm2 2 4 tmf£it>r£\>^'LDDmi^^m^'r^m2(D^nmM 
jgc (A) 2 15b, -3^^^^~hmm2 2 4 t.m^£SLDDmm^mmt^m2 
(D^mmim (B) 2 15c ^^-t^mmtfjt'ox^^^^. m2(D^mmm (b 

) 2 1 3 c ;?)>>^f- Sm^2 2 4 i:M^'S)SP^CD;g$l±0. 1 — 0, 3fimt.'t^ 
. ||1(Z)^I«M^2 1 7;^)^eJ®^tU, m2(Z)^MiilM^ (A) 2 19b 

, m2(Dyf^nmmm (b) 219c, ^mM$:^^-r§^iifi#f^^;^)'^«$nT 
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mu2 2 5i)^^unmm^^m^-^nx\^^. 

[0 0 8 9] 

fsms (B) ^c^^lS^Sl5coiTWgI^cM):s;b-tv^^. is^t ft 2 o 4 li, ^- 

V^S. BI^libTV^f^V^;b^ a^^^^MiCti. 08 (B) X^nmVf^V - 

6 4^y-XfI^2 1 5 ah(5Dn>^^ 2 3 iM^mil 1 6 9^^!^^ 

>M^2 2 7 h(7)n>^^bSP^-S,^. ^#^a2 0 5li. ®^TFT 2 0 4(D 

[0 0 9 0] 

i;x±0mrmm\t. mmTFT^^x:^mmmm'^m^'r^ii:mizj^^^x^m^ 

^■r -5 r i: ic j: u L D D mm^ v - xm^^ j: f u ^ ymi^o^mmt^mM t 

-r^miz. mmm^mm^^nmxmni.rc^nm5^mKmm^m^m=.'^xh 
Dumm^m^-r^ -t.x. mc ymm^^miz^^if^m^mm^^i^'^^ 

^:iiii:)mmx^^o 

[0 0 9 1 ] 

r ^ 5^ ^ V h u ^ 7.m(Dm^nm^^^^uo)m^. ^icdp^^:^;vmtft2 

OOh^l(55n^-Y:tWVMTFT201 Id:!^^^^^ ^rSmi" ^ >> :7 hi. X ^ © 
A^y7T[lIS&, i./<;vi/:7^tlIS&^di^f$:?^fi^t-^®J^Mv^^o 8 (B) X 

itznib(Dm^^uVy^mm^tvxmhx^^^. micz)n^^^;v§^TFT 

2 0 1 (D^ 2 W ( B ) 2 0 9 c h ^ U T mm b fc#^ 

2l7SioTVAS. S^tC, tfffi^^fe. I&#$:^^fbSit^fei?)tC, 012 (A) 

2 6 miiE# 2001-3002287 



!|f2 000-079159 



fgit J: tC r « n y •v'i' BI^SKOT F T SIS 1 ® P 9^ ^ * ^I'ST F T 2 8 0 
mi(Bn^-V*;l.S!TFT2 8 1T-»J*bT*mv^. i®TFT(i, -*KDV- 
j,. KU^>Hlc2offl';f-h«a*IS»fe^f:^'^^-f-««"^'*'^- 

T2 8 0iCli. S«i|i»»)ilC9^^*;l'?g««2 3 6 a. 2 3 6 b, V-X* 
fcltFU'^i'«tU-C«t8-r5?g3®^afe«2 3 8 a. 2 3 9 a. 24 0 
a- LDD«¥il&5m4®^««®«S (A) 2 3 8 b, 2 3 9 b. 2 4 0 ba 
aC>f-hm«2 3 7 t-»tfS^:yLDD««i:*S®4CD^»«« (B) 2 
3 8C. 2 3 9 c. 24 0 c&«Ufe«;gfc&o■C^^5. miffln^^*;VMT 
FT2 8UCi4. a,<)^¥»*ISC5^^*^l'jefi^««S2 4 1 a, 24 1b, V-X 

*fettKL''f>««Jfc!--C««S-^*®l®^***'**^^*^''- 244 a, 24 
5aJ:LDDS«ct*5«S2ffl^««« (A) 2 4 3 b, 244 b, 24 5 b 
aO='!f-bSe24 2 t-gli*'«*'JLDD««t*;SB2®^««l«« (B) 
24 3 c, 24 4 c, 2 4 5 c bT V^5. 3 ~ 7 « m t UT, 

■rs. 

[0 0 9 2] 

^2®p^-V*;VS!TFT 2 0 2 t^2®n^^*;l'S!TFT 2 0 3 SaSi-S 

a*lS«T., HI 2 (B) T.S^1-J:^lcrffln!ISCDTFT5:?g2«P^^*;i.5! 
TFT 2 8 2 h^2®n^^*;^aTFT2 8 3T.»^b■C*av^. i®®20 

p^v:S.;i.S2TFT 2 8 2ii. -#«v-x- F :.raic 3 OfflY- h«S5: 

s?wfeh';^;v-y-K«s^-fe'J- r®J:^:TFT(i*«^s«®xgsmv^TH 

«lCff«T-Sa. «2®pf-^*;l'gSTFT 2 8 2tClt. S^^l^^ftMfC* ^ * 
;^0«S^24 6 a, 2 3 4 b, 2 4 6 cV-X*fettK^-<>«^^^^««^ 
i-SS3ffi^l*M«2 4 9 a, 2 5 0 a, 25 1a, 2 5 2 a. LDD«il 

f^:^mA0^^nmnm (a) 2 4 9 b. 2 5 o b, 2 5 1 b, 2 5 2 bat>-^- 

h«S2 4 7 i:-SW'M*'JLDD«t*S^4ffl^«®« (B) 2 4 9 c 

2 7 fflll« 2001-3002287 
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, 2 5 0 c, 251c, 2 5 2 c §:;tL7t^7ti:^oTV^-5„ ||2(Dn^^:^;i/ 
MT FT 2 8 3 (Cti, B'-\Ji^mi^MlZ^-^^Jimmm2 5 3 a. 2 5 3 b, V 

-7.tt=.it\^u^ymmtLxmm-t^mi(D^mmm2 55 a, 256a, 

2 5 7 Si tLDDmMtfjt^^2(DyfUMM^ (A) 255b, 256b, 25 

7 hjkxy^^'- hnm2 5 4 t-mt>mrji^)LDDmi^tfji^m2(Dyf%mmm ( 

B) 2 5 5 c, 2 5 6 c, 2 5 7 c bT V^-5o 3 - 7 mi: L 

T, >!f- hM^M4^-5 LDDM^<^5=--^:^^;i/;l:^f6j®;SStiO. 1~0. 3 fi 

[0 0 9 3] 
[0 0 9 4] 

Lx^m^MicmMLrz.^m^7cm^4. o o~7 o o°c(Dmr~-')VK^'D 

[0 0 9 5] 

Mx.{i, mm^mii^yGA(Dm^. 4 s o^®^'- hisa^ e 4 07|5:(Z)y-x 

XGA(7)#'^{C(i7 6 8^(D^'~ hmWit 1 0 2 4*0y-7.@H 
^^fIMcD®®i^-^X«, 1 3 ^ ^^^^ ^X(Z)^^>t«f:^^®;R 
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[0 0 9 6] 

mmmetmmzvxme (a) -mi (c) ics^i-is%fie..^b 

, »*b<«0. 1 ppm«T«S^#HS*T.4 0 0-7 0 ox;. ft^WtCli 

5 0 0-6 0 ox;T-iTe.*fflT-$.';. *«WT-i*5 0 0 c T- 4 titra«ts»a& 

[0 0 9 7] 

rffl^j«iStCS.<t, S2(B?-/^-««&W+4^«« 1 4 0-1 4 51*^ 
HA^e,5~8 0.mffl#S■C•^«M (C) 172a-172fA^)g)*anS. 

^a^.. Taffl«^(Ctta«f ^f^^A^J^SaS*^*. ^S''-- 3-10 0%®* 
*&«ti»H«*T% 3 0 0-4 5 0-CT-l-128#raffl^»aS:fivV 

A) ) . 

[0 0 9 8] 

AiK%fiffiSt»«*ti^^^B'='^«^* • ffi«i5lS«)ii*2 0 

0-4 OO™ (»*b<(±2 5 0~3 5 0™) T-Jg«i-«.. -tbT, ffiS 
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m6t.mmiz.Lxmm-t^ 09 (b) ) . 

[0 0 9 9] 

9, y-Xl^l 6 0 — 1 6 4. y^U^yUl 6 5— 1 6 8. 1 69. 1 

A) . (B) }tt:r.(D'^m(D±mm^^L. mio (a) cob-b' m^^sj^um 

10 (B) (DC-C mmtms (O (DB-B' ^J:X^C-C' KMI^^VX^^^ 

0 010 (A) . (B) xit¥~hmmm. micDmmmmm. m2(Dmmmm 
m^mmLx^Lx^^^t>\ m^^^mi^mi 0 A. 105. losa^mB-^nx 

v^:&v^y-xfej:t^'Fl^-f >M^lcy-x|gi 6 0, 161, 164i:Fl^^> 

igi 6 5, 1 6 6. Rx^mmnMi G Q-fy^^y^ ^ h^^~jv^if\'LxmmLx^^ 
■So tfc. mio (A) <DD-D'mw^^T^mi 0 (b) <DE-E'mw^mi 

1 (A) ^ (b) iz^ti^tiBto ^~ vmii 2, ay- SS^2 2 0 ^. ^/t 

>y'-h^l 7 4«y-h«S2 2 5 ^a^^#^Ml 0 4. 1 0 8 (Z)^MT^M^ 

'5J:e)tc0^$ti, hMh{£^^#mMi:;^'^3>^^ h -Tic 
>r > ^ ^ ^ ;^ ® ^^^g tc^g ffi t- -5 ^ h -e ^ ^ . 

[0 10 0] 

mmm 6 -e-f^i^ L r ^ 7" yv h u ^ x^«{i-e(5D ^ ^Kmm(Dm^mmz 
mm\zm\'^ ^mmnm^mmm.mxi^^irn\-s.§i\,\ :^mmmx\t^m.^(DWL^^ 
xmm-t^. 

[0101] 
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r^^^-^f^-^h^j^y^mmit^mmetmrncim-t^. mis (a) -eii, 

T 1^2 5 6 a$: 5 0- 1 5 0 nm(D@$ "ej^^g b, S^-t^^^^MCD V - X t fcli 
Fl/'<>fW^?^^^'^^^^Si^=^>^^ ^(DT 1^2 5 6 a 

±JcmfeTA l|l256b$:300~40 0 nmc^ji:^ "e^^fiS; b, S ^^fCT 1^2 
5 6 c tfcliM'fb^^^ (T i N) 1 0 0-2 0 0 nm0j?S 1??^^ bT 3 M 

;i/§:^$-rjc®^TFT2 o40Ki/>r>'iS2 5 6 t.mr£^^^6^^m\i^m%mr£ 

[0 10 2] 

mis (c) X'itmwzm2(Dmmmmm±izmmmmm^B^h. 

>^*^a^J:t>'x^y5^>^'^a?:bT®^M2 5 8 ^m^Vtz.^. Kl/-f 

2 5 9 $:iif^m^i2 5 8 t^y ^ ^ h jv^iff^-fizmm^^mmhr^m-v^ 

5o KL/'Y>II2 5 gti. Ell 3 (D) XB-t^ol^T im2 5 9 a 5 0 - 1 
5 0 nm® j¥ $ b , M CD V - X * t± F 1/ ^ > t ^ ^ 

mi^mtny^^ h^B^V. ^(7)T 1^2 5 9 a±tcM4a-C a l ^2 5 9 b 

3 0 0-4 0 Onm®i¥$-e?^^bT|gW§o r (7)^^{C-r § M^S® 2 5 8 
lj:Fl^^>SHIi2 5 9 §:^^t-6T iM2 5 9 a (D^ trnm^t ^ :i tiZfjt^ . ^ 

[0 10 3] 

(I ngOg-SnOg; ITO) fjti^^^;-^^:; ^m^M^Mm'^f^^^m^^ 

rm^i^xm\^sztf}^x^^. -(D^ofj:m^(7):r.^^j^y^'mm\tm.m?h<Dm 

m\:-^')no. b;?)^b, #^cITOcDx^y^>^'^i5^^;^)^l§^b^^v^c7)-I:^ x 
^y^>yiDn:'I4$:^#^'g>A^*?)tcM-r>i>''^AMM^^^^ (I n203-Zn 

o) $:mv^Tt;mv^„ Mit-f y ^ ^mitmm^^itmm^^mmcmn. ito 
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^C^bT^^^'t4^C%#nTV^§(7)T^ 02 0 (A) , (B) (Z)#^^C^V^T K 

u^ymm2 5 ecDmrn-^. a 1^2 5 G^f^mmmmz 5 7 ^^Mbx^M^ 
fZs^t^^t^m±'^^^^^ mm\z. mitmrn (zno) 

(ZnO : Ga) ?5;if$:ffiV^6ril:^'^-e^^o 
[0 10 4] 

So 

[0 10 5] 

mmm 9 ] 

^^.v^T.mm^^m^^mm^im'r^jin^m.mt^. 015 (a) jctj. 

(DNN 7 0 0 $:mv^, ;^ 11°^-?:-^^ b Ac^, ^JgMSfC J: o TM^C^/^ 
^->iC?^^^6. S^iC^U->^-^>^^H7:^150~2 0 0°C-eiP^bT 

;,^Lx<Dmmmrmm^mu^^-^*''^^^^^ ^^^^^^^^^ m^^^^ 

giJ(DP5^«^^v>^^ Mx.liR^^^^bfci:^(c^^^6^lci*, ^^^i. 2-^5 a 
m^b, ^i%^#$:5~7/.m, ^±^^#^iSSP®^'#^(^i=tS: 1 M 1 . 5 i:^ 
-5. Z(Dt.^mM(7^^''^^--'^^^^ ^ ^° ^^T^"tS3 
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[0 10 6] 

y.K-^^(DmmimMizVk^^tnm^^^^^ 0th<it. 015 (a) xtt^-t 
^oK. mmmz^^^rimmnmi 6 9(Z)n>^^^ hBP2 3 1 tmi^x^cD^ 
^^mo^oi^^^^^-"^"^ 0 6 ^m^t^t^^^^. ziy^^hm2 3 iii¥ 

j?|CDTFT±{C%>^^-^4 0 5 a~4 0 5 e ^^^hX^<. 

mmmmw^mzm-ox^^Lx^B.^^L. mi ^x^.-r^oi-J-^t^^^ 
n]^^u-(ym^moxo\zLxmi-yx%^^^. 

[0 10 7] 

mm^m^^^ mmm^mmi^r=.^^ ^^yv^m^mi.xm^^i^^f^'^^-^ 

6 (Dti^m^ h^^y ^'^[fii^cM bT ^ i^y^^^nr^^^mm^ 2 ^ mar ^ e i: 
■5tcbfc„ tfc. ^}:fy ^'mmxitmnm.a)m^t><ntL\mmtr£^fi\ mm 

^^C^^^gbT7b^^, X^-^4 0 6, 4 0 5 a~4 0 5 e$:?^^brc^^^b-C 
[0 10 8] 

^^M®Mi^s«4 0 ifctt, 513^^4 0 2. mmmnm^os^^z^m^^ 
AOA^j^^^^. mytm4 0 2itTim. crm. Aim^^^^5:i 50-3 0 
on.<Dm^xM^t^^ ^^^^ mm^^tmmmmm^^nr.r^^^':^^^}^ 
v^7.mmt.M\^m^t^y--^^mA 0 sx^^)^^^^^ i/-;vM4 osizit 

y^^- mB^^) ^'UA^nX^^^X. -(Dy-^^-t 7.-^-^^03. 40 
5 a~4 0 5 e IZ^-.X^-r^fm^W^X Z^O^mUm^^J^tD^^^^" ^ 
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(D%;fe'g>o 3(^J:e)lCbTllIl 5 (B) tC^t" 7 ^ h U ^ XMI^a^^^i^ 

[0 10 9] 

-e^7g^fe^'^>^^« 1 0 1 ±(c®^§i5 6 0 4 (DMrnKmrnmrnt vxm^ie^m 

(DmmmmtmmmmQ o 3jcj:oT^gisAm±i^-?-6 o ztmm-^nx^^^^. 

mm^mmm^G o 6^^e)M^-r-5v->^iHlll¥6 o ^ii^-^h ^j^y^mz^^L 
xmm^i^^L. ^mmizit^^^nmmT F T 2 o 4 t^nmM2 o ^tf^m^i 

[Olio] 

mi 5icfev\T®^§|5}cfcn>TigJ-t;^^^:^^-1i-4 0 6ii, 't^X(Dmmiz 

Mhxmiix^^\^^:fy\ mi GXB-t^oiz-^hv ^:x^icmy^}hr=.'mmo)mm 
^)-^^m-\'m^^Km\-^xi;^^\ mt>. mm^^^m^t^mmo^^mizM-r^T. 
^--!tcDm(^ti-^ii2 0-1 0 o%h-r<5z:h/&wigi:fe§= ttc mmm^u 

(C^«--g)X/^--y-4 0 5 a~4 0 5 e li^CD^® i "5 JCfgl-tT %^V^ L# 

TFTCDv-;^fej:0*Ki^-f >gHIS(D^g^cfet)i^T|g^:rTt)mv^„ mi exit 

MtHMtCt^tt-SX/^-ifcDiEg^ 6 1 0~6 1 21r^Rf c ^LT, 1 6 
^t-e/-;i/M6 1 9 it. m^l 0 1 JiCDS^^PS 0 4 ^J:t>*^aE^-tlg#[gi?&6 
0 5, ®#ft-^«llIJ^ 6 0 6 , ^(^)ftfiCD##^B|tlIS|6 0 7cD^M-efeoT, 
^§(5Affi±?^^-6 0 2 J: V ^P^micmmt^. 
[0 111] 

\^TmB9-t'i)o mi 7^cfev^TT^T-^:^'v^u^;^a^li, iS'^^mui o i 
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±izm^^nr=.. mm^^QOAt. ^^^-^ig^mj^e o 5 ^, mmm^mmm 
^6 0 6 t^(Dmo)m^mMm^Q 0 7 f^m^-^n^o mm3Q 0 4 icm^ 
TFT 2 0 4 tuwmA2 0 5/)^sgi-j•f>4^> mmm(Dmmzmi>if bn^mmm^ 

^^^m^itms (B) (Z)2 2 4 fcffi^-t-s) tv-^mi e 4: timmm6 0 4iz 
m&h. w^TFT 2 0 4 (c^^bT(^^-5o yu^iy-fjv^vyhmum 

(Flexible Printed Circuit : FPC) 6 1 3 tf^^mA:b^^ 6 0 2 izmBLX 
V^T®M#4^^*$:Ai7■r^®^CMV^§o FPC 6 1 3 ii^f^tfSI 6 1 4 fC i; o 

[0 112] 

z: (Z) j; e) :fe^^(55M0^^^^fitt, IlifeM 6 ~ 8 b T ^ -7^ -Y N U ^ 
[0 113] 

[|l:^Mi 0] 

m 1 8 liiij^M 6 ~ 8 -e^ b T ^ T- b u ^ :^mm(Dm^m^(D-mx 
mmm^mmm^G 0 e, ^aEM-^igmtBig& (a) (b) e o 5, mm 
|giris^6 0 6. ^s^^iggriiiJ^e 0 5 $:^i?)feiti^-eg>So 

[0 114] 

H^M-^IES&llIl^ 6 0 6 ij:, i^:7 Myi;y5.3?ia]^5 0 1 a, L/K;i/i/ :7 ^ 

5 0 2 a, A^:/7Tiai^5 0 3 a, i^>^U > 5 0 4 ?:^X.T V^^o Sfe 

, ^S^-^lgmmSI (A) (B) 18 5li, M^^::;7.^till^5 0 1 b, UK 
;i/^>7^tilS&5 0 2 b, /ivyrm^^ O 3 b $:^x.TVnS„ 
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[0 115] 

V-y h lyVy.^m^'o O l a, 5 0 1 blj:|gl&mj±:^'^5-l 6 V 
lOV) T-feU, rc7)tlI]^?:0^-t-5CMOStlIl^®TFTlj;, H8 (B) (D% 
1 ^Z)pf■^t^;l'MTFT 2 0 0 i:lll<Dn5=-^:t-;i/MTFT 2 0 IVm^-t^o 
m^^lt. mi 2 (A) -e^-tHl COp^^:?^;i/MTFT 2 8 0 tmiOn^^:^ 
;i/MTFT 2 8 1 -e?^^bTtjav^„ L/'<;i/2/7^[lIi?&5 0 2 a, 50 2 

b^7•^^y 7rtag&5 0 3 a, 5 0 3 b ii|gi&mi±75)'< 1 4~1 6Y t'M<^^(DX' 
mi 2 (A) h(Z)TFT^^i:-r<5Z:^7b^S* V 

[0 116] 

ty^&^r^l^. ms (B) •VB'tm2(D?^^^;vmTFT 2 0 2 t.m2(Dn^-<r 

iSM$-&'5fe^i?)iC|lIl 2 (B) XB'tm2(Dv^-7:^JVmTFT 2 8 2 tm2(D 
n^-v:^;i/§iTFT 2 8 3 7??^^ LT V^„ 
[0 117] 

tfc. mmmitmmn&tf^i 4^1 6Yx&i). mmmtiMmj^.^^^'^y 
•fvy'^^m^^v^^^iz:tymmm^i&m-t^:itiim^'^n. as (b) 

[0 118] 

i^, ^mmmcDmmt. mmmQ-sizmvr=.j:Miz.'^^xTFT^j^m-t^ 
^■t^z.tis<^mx&^o z(DXoiz. :=^mmim-mm±izmmmt^(Dmm 
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[0 1 19] 

mmm 1 1 1 

ffiV^TX l/^^ h n;i/^ :^ -fe^X (E L : Electro Luminescence) ^f}^^\^t=. 
•t-So K19 (A) it:^m^^M^^f=.ELmB^^:^JV(D±mm'X^^^o 02 0 ( 

A) ^cfev^T. io«a^, 1 uj^H^gp, 1 2iiy-xMlgmiilSI> is\t^^ 

[0 12 0] 

Bfig (B) \Vmi^ (A) (7)A-A'^®§:^t- Ef-efe'A ^(^^^^i'^:^< 

8 Otii/-;^^! 9-eTFT^ELM;0'^?^^$tlTV>5T^7^'i' y^Vhy 
^ghM^j^:b$tl"CV^So 1 9 t± 7 ^ ^ - (El^^i^l") ^^'MA^tlT 

TV^§<. $6fC, '>-;i/#l 9 0^{ii:FPC 1 7 0D±®&t>'Mjat±liflfcM8 1 

-e^i^-t'S^^^t-'g). i^IhM 8 ui^miifli, x4<=3ri>llfHI, 7xy-;ntfHi 
[0121] 

Z.(D^o\Z. >>-;i/^Rll 9tC4:Ur^7^-f yvbU^>5.S=Kl 0h^|Bl»«8 
mM8 3liPVC (4<Uti'-;i/>7n^->r F) , x>t?dr^>tfHI, ^^ltlHI> PVB 
®^mM8 3c7)|:%gI5fCi?^[:y-?.U 'i^A^H®|g;^M$:tiA$i±T^< 
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[0 12 2] 

M\^M8 0lZ\t^'^y^^. r;V^^^A«> FRP (Fibergla 

ss-Reinforced Plastics) PVF {if.V \^-)l^y ^ V 

[0 12 3] 

tr^. Ell 9 (B) ^Cj^V^TS«10, TM2 lC7)±JC|gi&llIg&mTFT ( 
Ui.. - -T'tinf--V^;i/MTFTi:p^-Y:^;i/MTFT&II^^^-frfeCMO 
S[lISI$:0^bTV^S. ) 2 2^t>^lif^g|5MTFT2 3 r^-eiiEL^ 
^^(5Dm^^0r#t-aTFTf£l•tE^^bTV^§o ) timm^thX^^^o Ztl^CD 

-e^^^^^CD L D D M^y^)^ISt^ tlT V^ § . 
[0 12 4] 

Mx-ii, mmm^mTPT2 2th. 1218(b) tC^-tp^-V:^;vMTFT 2 

0 0. 2 0 2 i:n^-Y^;i/MTFT 2 0 1, 2 0 3 V^4^l^KV^. * fc> ®^ 
gpmTFT2 StCliBIS (B) lC^t-lif^TFT 2 0 4 *fclt-e*li:|SI^^^^5t 
Sr^l--^ P :^;vi^T F T S:^ v^4^l^mv^„ 
[0 12 5] 

ms (B) tfcttiag (B) (D'^^,(7)T^T-^yvhU<7^S«7?)>^ELfg^ 

s^bM) 2 6^m^h. ^(D±izmm3mT FT 2 2 <D]^u-(y^m%mi^mm 
'r^Mmmmmx^jt^mmnm2 1 ^m^-t^o mmmmmthxit. mit^y 
iy^2^t.m'it7.y^t.(Di\:^!^ (iTotmf^^) t.r=.\mit4yv^2^t.mit 
mmtay^t^m^m^^^:!^*^'^^^^'' ^^^^ mmmm2 7 ^m^vr=.^^ m 
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[0 12 6] 
[0 12 7] 

-e<7)ft&ic%, m^mM (CCM) i:;^:^-:7-<;i.^-$:m^'^ 
[0 12 8] 

^tl^tr E LJi2 9 i:^M3 0 ^^^mi^Xm^^^^^ E Lii 2 9 

-e?^s^b, ^^Mb^^vM?^^*-e^^3 ol:?^^t-silv^ofcX3^*^^^M-e 
[0 12 9] 

;$;|imM-eiil^m3 0i:bT, LiF (y v ^t^) ^) mt. A I (r 
mcD«ji#^^ffiV^S. ^^fi^tCtiELjf 2 9±tC^,^^-einmm 

(DLiF iy^,it^)^^2.) m^m^i^^ ^a)±ic3 0 0nm)¥a)r;i.^-^Am 
,1^113 01*3 i-e^sn-5M^ic^vxTfH?^i e^C^'^StlS. fH^l 6li^@ 
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3 oizm^(7)m}±^¥^^t^^commm^m'^^&'')> M^'f4#mffi^-^b#3^:f 

3 2$:/^bTFPC 1 VtC^^Stl^o FPC 1 7 ±{CttS ^ (C^HIM 8 0 tl^m 
[0 13 0] 

3 1 tc5t$tifcM^tci3VNTit=fi3 0 tmui 6t.^m%^izmm-t^r=.i^K 
s mmmmm2 6j^z^mmm2 sizny^^ hir^~ji^M^^t^^^-^mf:>^&^o z. 
t\,ib\tmmwmm.2. 6oox^v^>^'^ mmnmmny^^ VTi^-}\^(j^m^^) 

\t^\K tfc. mmm2 a^ni^y^y^'-t^miz. mmmmm2 6tx^-f^x-:r. 

[0131] 

tf^nx^^^. ) ^m-dxf PC I nzMMmzmM^n^o 4^^, ^3-ett@B?^ 

1 6^cav^Tm0>9bfc:^\ fficDSHf^ 1 4 , 1 5 %|Hl#JcbTi/-U >y#l 8(Z) 
T^MoTF PC 1 7lC«^fiUtCg^^Stl^o 
[0 13 2] 

:i:ixmm^w^^i^wm^j^wimmm.^m2 OK. ±^mm^m2i (a) (c 

, Igl{^lll§:|ll2 1 (B) IZ^t. 02 0 (A) iZiB^^X, 2 4 0 1 J:JCigl:t 
?);n?^cX>r^y^>^*mTFT2 4 0 2{i^|gM6®08 (B) (Z)]if^TFT20 

[0133] 

m?5fEf!l^MTFT 2 4 0 31*08 (B) T'^-t n ^-Y ^ ;i/MT F T 2 0 
l^m^^X^^-t^. Z(Dt^. >^-f ^y^>^*MT FT 2 4 0 2® Kl/-f >II3 
5lMf^3 6{Cj;oTm§f£fr#mTFT(7)>^f- h^^S 7 {C«^61J{C^^$ tlT 
V^S. 3 8T^^tl-g>fSllli, X-f ^y^^^'MTFT 2 4 0 2(7)>!f- 
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;^3 9a. 3 9 b$:m^6^lC^^-t MS^'fe^c 
[0134] 

z.<j^t^. m^tmmTFT 2 4 0 ^■fy^i^mno^m^M'r:'&^^^\tim\zm.m 
^-efe-^y^ci?), ^<(Dnm'^mt\'^ ^{ci^^Mb^^x^i/ h^^-vurci^^Mtcz) 

[0 13 5] 

:$:ii!gM-eiim^M^fflT FT 2 4 0 3 ^lyy^'jv^- h^^-em^b 

TV^^7?)\ :^|^(7)TFT$:[i:^[J{Co;&lffc>7;i/^>?f-h#^^bT%Kv>„ Se. 
IC, :^|^(Z)TFT$:afe^fJtCo:&lfTll^6^{C^-v:^;b?^^fI^5:M^Ci}^i[Ib> 

{c J: 6 ^ b T ^^if 1? fe a „ 

[0 13 6] 

^tc. Ef2 1 (A) lC^t-J:e>tC, m^^f0^fflTFT 2 4 0 3CD^'-hM3 
7^?5i6@eilti2 4 0 4-e^$n-5fI^t?, m^flI^mTFT 2 4 0 3(Z)Kl/>r 

ym^otmmm^^vxmf^^o z^cd^l^. 2 4 o 4-e^$ti^M^-eii=i> 

T-*>^t7^)-^?^^$tl^o z:(Z)r3>-T-*>-9-2 4 0 4tim»r#MTFT 2 4 0 3 (Z)>!f 

^4 imMsW) 2501 {c^^sti, nxz-'^c^m^s.m^xh^ 

[0 13 7] 

X-^^y^>yffiTFT 2 4 0 2 ^t/m^fJ^ffl T F T 2 4 0 3 1 A° 

i//^-e/3>M4 l7^^^^:^^>^l, ^<;D±ic||f@g?!ife#]^-e>&;a¥ffift:m4 2>{)^j^ 
^^ti^o ¥S^bm4 2 $:MVNTTFT{cj:sm^S!¥fi^f:t-^:i^li#StcM 

6 j:e)lciif^aS5:?^fr^t-^tylc2ps^[:bTfe< r bVA. 
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[0 13 8] 

^*-|i^mb:^^0^bTV^?&V^;^)\ R {^m , G (^) , B (») (D^^\zn%-\j 

l/> (PPV) jKU (PVK) U 7;v>r 1/ 

;^)\ MX-li Shenk,H. Becker, O.Gelsen,E.Kluge,W.Kreuder, and H.Spreitzer 
, "Polymers for Light Emitting Diodes" ,Euro Display , Proceedings, 1999, p. 
33-37J ^#|l¥l 0 - 9 2 5 7 6 ^d^fglCfH^^ tlTt J: e) V^^l^^^ 

[0 13 9] 

VN. Mj?li3 0-1 5 Onm (^^L<li4 0~1 0 0 nm) ^•t4xl^^V>„ -fib, 
[0140] 
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[0141] 

e)EL^^2 4 0 5ii. mm^m (.mm) 43. w^m^^^ iE?L^Aji4 6^ 
x^^mA.ix^^^t\.f=.^y^y^^i^-^^ if2 2 (a) tc^^i:e)tciif^«@ 

[0 14 2] 

^r5-e, :*;^Jfe^J'ei±, ^@4 7<7)J:{C$^lcm2A^y>>/<-i/3>m4 8 
[0 14 3] 

i: e) \Z.:^m%m (Z) E L ;i/ 1^:0 2 1 ® i: ® Bf^Tb^ ^bt^^ 

[0 14 4] 

02 0 (B) \tEi.mow^^B.m.^^f-m^^^^. ms^fj^fflTFT2 e 0 

11*08 (B) (Dp^-vt^;vMTFT 2 0 0 $:fflV^T?^^$tl6o -f-^l^^n-fe;^ 
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[0 14 5] 

-^UT, Se^M-e^d:6A>^5 la. 5 lb;^x^^^tl^c^, ^?^^:?PIC i: U ^ 

uii-::-;i/^;w^-/-;u-e^^sii^)i5 2*^J^^^^l^o ^(b}L\z\ti:i^}^ i^r^ 

■^;i.r-feh:^-b (a c a cKh^fBStlS) jS: S M^^i AM 5 3 . r;V^- 
ti U^^-^f^^mm^ ^^^-^^^^"^^ ^^i54*V^°^y^/-<-^/3> 
^hbT%^|gt-So re)bTEL^^^2 6 0 2;^)^?^^$4^5. 

2 6 0 U±p^^:^^;^MTFTT:-?^^t-^^^/^jWt bV^<, 
[0 14 6] 

i^%m.m(Dmm^. ^igM6~8(DTFT(D«^$:ea^aia5^^^iiT^ 

(Z) E L ;V m V> -5 r li^^^e -5 o 

[0 14 7] 
[^SSMl 2] 

(Z)M^c■^v^TEI2 2{c^t-. f^^^ :*:|l;^M^cfev^T, 2 7 0 UiX^^y^>^' 
mTFT 2 7 0 2(DV-XffllS, 2 7 0 3 liX >f ^ > ^'ffi T F T 2 7 0 2 CD^^ 
-hiHH, 2 7 0 4li«^tI^mTFT, 2 7 0 5lin>7-'>i^-> 2 7 0 6, 2 
7 0 8 2 7 0 7 liEL^^ht-Sc 

[0 14 8] 

EI 2 2 (A) z:-:3(Z)lii^r^-I?«tt#^^li2 7 0 6 S:i^ii^bfc^^®M-e 
fe-g>. HP^, -oc7)]ii^7:)^m§fE«*&li2 7 0 6 5:*>L^^caM#^^^^<fce)^^^ 

tern, mmi^^^^^'^'^^^'^'^^-^'^"'^^^'' 

[0 14 9] 
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tfc, 02 2 (B) It. mm^.mM2 7 0 8 5:^- h@Hll2 7 0 3 tW^'ylcWt 

\irrcm^(Dmv&^. ^fe, 1112 2 (b) x-itmm^.wMz 1 0 8t^'~ hmm 
m^. mm^smm2 7 0 s t¥~ hmt^z 703 ^xmrnmrn^^m-^-^^^t 

[0 15 0] 

tfc. 02 2 (c) {i, 02 2 (B) (Dmmitmmizmmmm^zi 0 8^^' 

- hiHa2 7 0 3 i:^^T{c^J:t, $?>{c, z:oc7)M^?:«?^#^l&a 2 7 O 8 Srcfi 

j]jizmM^^t.ijt^^oicm^-t^.^jz.mm:fy^&^. tfc, s^#^i&i^2 7 o 8$: 

h@Hf^2 7 0 3®v^-rtl;5)^-:;^^S^'5i;e)^caS^'t^ri:%^t^■T?fe6. r 

-r^r^Tb^T'^-s. 022 (A) , 022 (B) xitnmmmmTFT 24 0 3 

0>^f- h^C7b^;^)^-5«jE§:^^■t5fc^*^C=I>T-'>if2 4 0 4 ?:|gl-j-S^^i:UT 
zi>-r>if2 4 0 4 ^r^B^f r ^ nTtlT-fe'Sn 
[0151] 

«»J#fflTFT 2 4 0 3 ^LT0 2 0 (A) iZB^t ^ O fj^^Mm^O^ n^-? 
:^;l,gffTFT$:Mv^rv^^^c^*. ^ - b ,16^^ ^TM. T >f ~ > «^ 

e)^ca^-^?.n^cLDD^Igc?:^bTv^s„ ^(Dm^jtij^-^tcmmizit-m^iZ'^^ 

■T-*>i^-2 4 0 4©f^t3U hbTM6U^cmv^S.^JC^It'^:^^^>§. 

=3r A° ^ > X jif a>^f - h m@ h L D D i: }^)':s ^ M ^ o mmx -t ^ 

, 02 2 (A), (B) , (C) 6D#^{Cfcn>T*j|Bl;^{Cr/>'T-*>-9-2 7 0 5 
[0 15 2] 

(D E L t> ;v ffl V ^ ^ 3 li^^ii -e § „ 
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[0 15 3] 

immm 1 3 ] 

[0 15 4] 

^(Dm^^n^m^tLXlt. ^V^)\^iJ^'y^ ^ni/'oi^^- 

e„ ^tie>0-M$:llI2 3. 1112 4^t5I2I2 5JC^f o 
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